[Abstract] Generation of the epitranscriptome through chemical modifications of protein-coding messenger RNAs (mRNAs) has emerged as a new mechanism of post-transcriptional gene regulation.
to the enzyme NAT10 ( Figure 1A ), or its homologs (Ito et al., 2014a and 2014b; Sharma et al., 2015) , suggesting a non-redundant activity.
To investigate the occurrence of ac4C in human mRNA, we generated tools for antibody-based enrichment and transcriptome-wide mapping, a method we named acRIP-seq (Arango et al., 2018) .
Additionally, to assess ac4C regulation and function, we deleted NAT10 in HeLa cells. The sum of these studies confirmed NAT10-dependent acetylation of mRNAs (Arango et al., 2018) . Overall, acetylation was enriched within coding sequences and loss of ac4C through NAT10 ablation led to a specific decrease in the expression of defined ac4C targets. More specifically, we found that ac4C increases mRNA stability and enhances translation efficiency of mRNAs when the modification is present in coding sequences (Arango et al., 2018) .
Here, we report a detailed protocol for acetylated RNA immunoprecipitation and sequencing, acRIPseq ( Figures 1B-1C ). This method is used to identify acetylated mRNA regions transcriptome-wide. IP and Inputs are used to construct Illumina sequences using the NEBNext ® Ultra TM II Directional RNA Library protocol followed by high-throughput sequencing and bioinformatical analysis to identify putative acetylated regions transcriptome-wide (C). USER: Uracil-Specific Excision Reagent. A. Poly(A) RNA purification 1. For poly(A) RNA purification, we used two rounds of poly(A) selection using Dynabeads TM oligo(dT)25. Precautions should be taken to avoid ribonuclease contamination during the isolation procedure.
The acRIP-seq protocol starts with purified RNA. We used poly(A)
2. Resuspend 1.8 mg of total RNA, obtained using the TRizol method (Rio et al., 2010) , in 2.4 ml of Nuclease-free H2O at a concentration of 750 μg/ml. This amount of starting material is enough to obtain ~20 μg of poly(A) RNA.
Copyright © 2019 The Authors; exclusive licensee Bio-protocol LLC.
5
www.bio-protocol.org/e3278
Bio-protocol 9(12): e3278. DOI:10.21769/BioProtoc.3278 3. Resuspend the Dynabeads ® Oligo (dT)25 and transfer 1.2 ml (6 mg) of beads to a 2.0 ml microcentrifuge tube.
4. Magnetically separate the Dynabeads using a magnetic stand.
5. Wash once with 1.2 ml poly(A) RNA washing buffer.
6. Resuspend beads in 1.2 ml poly(A) RNA binding buffer.
7.
Pipette 600 μl of total RNA from Step A2 into a 1.5 ml microcentrifuge tube and heat at 75 °C for 2 min in a thermomixer set at 1,200 rpm.
8. Immediately add the entire 600 μl of heated RNA to 1.2 ml beads from Step A6 to achieve a total volume of 1.8 ml.
9. Mix thoroughly and anneal through continuous rotation for 5 min at room temperature.
10. Magnetically separate the Dynabeads using a magnetic stand and carefully remove the supernatant.
11. Remove the tube from the magnet and add 1.2 ml poly(A) RNA washing buffer.
12. Repeat Steps A10-A11 for a total of three washes. Step A20.
23. Repeat Steps A6 to A22 for a total of four times using the same set of beads. This procedure will process 2.4 ml of total RNA prepared in Step A2. After this step, the volume of poly(A) RNA will be 400 μl.
24.
Add 40 μl of 3 M sodium acetate, pH.5.5, 3 μl linear acrylamide, a coprecipitant to aid recovery of RNA during alcohol precipitation, and 1.1 ml of 100% ethanol. *We recommend the use of linear acrylamide rather than other co-precipitants such as glycogen.
We have observed that glycogen can bind non-specifically to anti-ac4C antibodies.
8. Incubate at -20 °C overnight.
9. Centrifuge at 20,000 x g for 20 min at 4 °C in a microcentrifuge.
10. Carefully remove supernatant.
11. Wash pellet with 750 μl of 70% ethanol.
12. Centrifuge at 20,000 x g for 5 min at 4 °C in a microcentrifuge.
Carefully remove ethanol.
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14. Air dry pellet for 5 min at room temperature to remove residual ethanol.
15. Resuspend in 50 μl Nuclease-free H2O.
16. Evaluate fragmentation efficiency and concentration using the Agilent RNA 6000 kit and Bioanalyzer (Figure 2A, bottom) . However, any DNA sequence can be used for the same purpose. 12. Assess the quality of the RNA fragment in a denaturing agarose gel.
13. Measure concentration using the Nanodrop. www.bio-protocol.org/e3278
Tube 1: rabbit monoclonal IgG; 100 μl of bead solution.
Tube 2: rabbit monoclonal anti-ac4C antibody; 100 μl bead solution. 25. Centrifuge at 20,000 x g for 5 min at 4 °C in a microcentrifuge.
26. Carefully remove ethanol.
27. Air dry pellet for 5 min at room temperature to remove residual ethanol.
28. Resuspend in 6 μl Nuclease-free H2O.
29. Evaluate concentration using the Agilent RNA 6000 kit and Bioanalyzer (Figure 2 ). At least 1 ng of precipitated RNA should be obtained and used in library preparation.
Stopping point: Samples can be stored at -80 °C.

F. Library preparation
Libraries are constructed using the NEBNext ® Ultra TM II Directional RNA Library Prep Kit for Illumina ® and following the manufacturer's suggestions ( Figure 1C ). All reagents are supplied with the kit. www.bio-protocol.org/e3278
Bio-protocol 9 (12) . Input samples should be used as controls for peak calling. In addition to peak calling within replicates, a set of reference peaks can be generated on pooled data, on which to apply filtering criteria (step 7).
6. Note that in the MACS2 peak calling output, each multi-base-pair peak includes ≥ 1 ''summit, '' or local peak maxima, defined at a single base position. Each of these summits is a putative ''ac4C site.'' The acRIP-seq approach is not a base-resolution method, so these ac4C sites are not required to be cytidines. 
